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Introduction
The emphasis on the operation of Electric Arc Furnaces (EAFS) shifted over the last decade to more efficient and environmentally friendly operation. AccordIng to Jones,i) productivity increases are directly related to the increased use of oxygen in the EAF, where the exothermic reaction energy replaces a large amount of the electric energy input. Advantages of using in-vessel off-gas post-cornbustion are that it leads to a potentially higher scrap charge ratio (Zhulkovsky2)) and lower overall energy waste. Both practices allow shorter tapto-tap times, but it also lead to greater demands on the off-gas system.
The off-gas system of an EAF plays an important role in EAF operation. It is used to extract and combust hazardous gases such as CO, and It also influences the steelmaklng process. The rate of gas extraction has a direct influence on the EAFpressure, thus affecting air entrainment, and hence the process energy requirement and nitrogen pick-up in the steel (Lankford3)).
There are limitations on the allowable temperature and pressure of the waste gas where it passes through the off-gas system bag-house. Wlth greater demand on present off-gas systems, as a result of economicand environmental consideratlons, it is considered worthwhile to investigate the possibility of introducing advanced control of the off-gas system. The advantage of an ef- fective control system could be a lower cost to waste gas treatment, and also improvement in overa]1 operation of the EAF. This can be achieved without design changes, by applying real-time dynamic control. The control system can either be implemented for the entire EAFor as a separate control system for the off-gas system only.
This work investigates the use of off-gas variables in the control of an EAF. In contrast, other attempts at EAF control have focused mainly on electrode control (Reuter et al.4) With the EAF in operation, the roof is closed, and off-gas is extracted through the duct in the roof. The off-gas system employs an extraction fan to pass the off-gas through a baghousefiltration system. Figure l gives a schematic description. For simplicity an equivalent fan without the baghouse and extraction fan is shown in Fig. l (lO) and (11)). The rate of Fe oxidation by oxygen injection (see assumption (6) Equations (8) and (9) give Xc and Xc'q respectively and Eqs. (15) and (16) These are given by Eqs. (15) and (16) (8) and (9) give Xc and Xc*q and Eqs.
( 1 5 . (29) 4.ll.
Nitrogen in EAF Gas-phase The N2 (ill) in the gas-phase is determined by three rates. The N2 Ieaking in with the leak air, the N2 that is blown in with the carrier gas and the extraction of gas through the off-gas duct. The following equations are the auxiliary equations, all with units of (kW). Equations (8) and (9) give Xc and Xc'q respectively and Eqs. (1 5) and (16) Figure 9 showsthe sum of the gas-masses, together with the relative pressure of the EAF.Although the ideal gas law determines that the total molar quantity remains constant in the EAF, the mass will vary because the gas composition changes. C02 is a heavy gas and the total gas mass increase with higher C02content. The molar quantity also varies with temperature. Figure 10 shows 
